BITE PROCEDURE FOR AN/WSC-3 SATCOM TRANSCEIVER SYSTEMS

BITE (Built-in Test  Provides limited, continuous monitoring of Radio Set functions
Equipment)- withoutinterference to the operational signals. BITE tests permit rapid
isolation of faultsto the replaceable module level.

TEST MODULE/FUNCTION MODULATION COMM MODE NOTES

SELECT TESTED SWITCH SWITCH
1 A2, Power Supply N/A N/A N/A
2 A23, RF Oscillator N/A N/A N/A
3 A23, RF Oscillator Oven N/A N/A N/A
4 A8, Synthesizer N/A N/A N/A
5 A22, VCXO Output N/A N/A N/A
6 A22,VCXO Oven N/A N/A N/A
7  A10, 70Mhz Modulator N/A N/A N/A
8 A6, 70Mhz Translator N/A N/A N/A
9 A5, PSK Logic Transmitter PSK N/A 1,8
10 A1, Transmitter AM N/A 2,3,8
11  Key Command N/A N/A 2
12 VSWR N/A N/A 2
13  Al7,Blanker N/A N/A N/A
14  Al6,MainIFAmp N/A N/A 3
15 A15, AM Detector AM LOS N/A
16  Al4, FM Detector FM LOS 8,9
17 A18, RX Front End AM LOS 8,9
18 A13, DaalF N/A SATCOM N/A
19 A12, AFC Sweep FSK SATCOM 4
20 A7, PSK Detector PSK SATCOM 1,5,6,8
21 A3, PSK Logic Revr PSK SATCOM 1,56,7,8
22 A4, FSK Detector FSK SATCOM 57,8
23 A19, DataBuffer (Hi L) FSK SATCOM 5,7,8
24  A19, DataBuffer (LoL) FSK SATCOM 578
NOTES:
1. Testat ALL PSK datarates.
2. Setand hold TEST switch and activate TEST KEY switch.
CARRIER ON indicator lights.
3. BITE meter indicates 3 to 10 for normal operation.
4. BITE meter indication varies slowly from 0 to 6 minimum.
5. Allow 10 seconds, maximum for carrier lock-up time.
6. Repeattestif NO GO is obtained to ensure carrier lock-up time.
7. DATA SIGACQ indicator lights.
8. SetA19A1S1toINT for test.
9. Ensure Remote Key is not selected to prevent RF Transmission.
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SATCOM BITE PROCEDURE (cont.)

BITE (Built-in Test
Equipment)-
(cont.)

2-2

Chapter 2 BITE Test

If bite 1-6,8 fail: Trouble shoot the one that fails first.
If bite 10-12 fail: Trouble shoot the last one that fails.
If bite 13-17 fail: Trouble shoot the one that failsfirst.

There are three things that will turn on the malfunction light.
1. A power supply problem
2. A frengquency problem
3. A bad bite module

If themalfunction light is:

ON inthestandby modeand you do not have any other front panel lights
then check the power supply.

ON in the standby mode and you do have other front panel lights then
check the bite module.

OFF in standby mode and goes ON in the operate mode then run bites
1-4 and trouble shoot the first one that fails.

REV. 11/96
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SATCOM BITE PROCEDURE (cont.)

NOTES:
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SATCOM BITE PROCEDURE (cont.)

BITE 1 - 1A1A2-
Voltage Regulator

2-4

Chapter 2 BITE Test

The DC voltages monitored by the summing circuit consist of 7 output
voltages from the voltage regulator and 2 input voltages from chassis
mounted components.

The outputs are: +68 Vdc, +28 Vdc, -28 Vdc, +12 Vdc, -12Vdc, -12 Vdc
External and +5 Vdc.

Theinput DC voltages are: -20 Vdc and +19.5 Vdc.

NOTE
The bite does not check +225 VVdc, +12 Vdc, +7 vdc.

1. 1A1A11CR41 and CR42 receive 45 Vac from 1A1T1 and provide
26.5Vdc for use by circuits used in Bites #1 and #4. Thisvoltageis used to
drive the Malfunction Lamp DS5 and relay coil of K1.

2.Whenall of the summing voltagesarepresent, the summing circuit will
output a logic 1 (5 Vdc). If thereis a problem with one of the summing
voltages, the output will bealogic 0 (0 Vdc).

3. Withalow fromthe summing circuit, the Bite meter (M2) willnot show
in the green (good). Thelow from the summing circuitisfelt at Q1 and R9
whichisadropping resistor that drivesthe Bite Meter. Q1 will invert thelow
toahigh. Thehighisfdtononeof theinputsof NOR Gate Q3. Q3 will invert
the signal back to alow that will drive the Malfunction Lamp DS5 and shut
off Q16 which providesapath to groundfor K1 when conducting. Withalow
ononesideof themalfunctionlampand ahighontheother thelampwill light.
At the sametime K1 will de-energize and close its contacts causing external
alarmsto go off if connected.

REV. 11/96
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SATCOM BITE PROCEDURE (cont.)

45 VaC
FROMT1

\

H

RECTIFIER
CR41, CR4z2

DC
WOLTAGES

+ 265 VDC

GO=8DC
SUM RING MG Q=00 DC

CIRCUIT

EXT
aLARKM

1A
L.

1A1A2
POWER
SUPPLY

F 2l
3]

POS. #1 62

SELECT 56

SHHTH TE =T

QoL

1A1A11 BITE MODULE

NCTE : REL&Y IS MORMALLY EMER GIZED
YWHEM DE-EMERGIZED THE COMTACTS WILL CLOSE

BITE #1 A2 POWERSUPPLY

Notes:
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SATOM BITE PROCEDURE (cont.)

BITE 2 - 1A1A23 Provides a DC level to the BITE Meter that represents the RF level of the
5 Mhz Oscillator 1A1A235Mhz oscillator. Bitechecksthe5 Mhztothe synthesizer, and can
be seen at 1A1A8-P1-A7. It does not check the 5Mhz that goes to the front
panel.
5 MHZ 5 MHZ
TO TO
SYNTHESIZER FRONT PANEL
181 A23-02 18102204
CORMBCTOR COMMBCTOR
FREQ TEST
1814823 pe (DG LEVEL) SELECT
5 MHZ STANDARD osvhe 5%
POS. #2
S8 }—TEST

BITE #2 A23 RF OSCILLATOR OUTPUT

BITE 3 - 1A1A23 Indicatesthat the 5 Mhz oven hasheated theoscillator circuit to an acceptable
5 Mhz Oven level. A cold radiowill fail onthisBITE. It should passthe bitewithin 5to
10 minutes after turn on.

OVEN TEST
141723 p L_TENP SELECT
& MHZ STANDARD asvDC 56
POS. #3

56 }~ TEST

BITE #3 A23 RF OSCILLATOR OVEN

2-6 REV. 11/96
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SATCOM BITE PROCEDURE (cont.)

Notes:
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SATCOM BITE PROCEDURE (cont.)

BITE 4 - 1A1A8
Synthesizer

2-8

Chapter 2 BITE Test

1. 1A1A11CR41andCR42received45Vacfrom1A1Tlandprovide26.5Vdc
for use by circuits used in Bite #1 and #4. Thisvoltage is used to drive the
Malfunction Lamp DS5 and relay coil of K1.

2. When a problem occurs in the synthesizer that generates an OOL NOT
signal (logiclow,0Vdc), the Transmitter isprevented fromkeying. ThisOOL
NOT signal is also applied to the Bite module.

* Check that there is a valid frequency dialed up on the
front panel manua thumbwheel switchesor programmed
in the Preset Channel module. Also check that the
1A1S20 Int/Ext switchisnot in the EXT positionif an
External Frequency Standard isNOT being used. This
will causean OOL NOT signal to be generated and will
light the malfunction lamp.

3. With alow from the Synthesizer via pin LA1A11P1-48, the Bite meter
(M2) will not show in the green (good). Thelow from the Synthesizer isfelt
at Q2 and R11whichisadroppingresistor that drivesthe Bite Meter. Q2 will
invertthelow toahigh. Thehighisfeltononeof theinputsof NOR Gate Q3.
Q3 will invert the signal back to alow that will drive the Malfunction Lamp
DS5 and shut off Q16 which provides a path to ground for K1 when
conducting. With alow ononeside of the malfunctionlamp and ahigh onthe
other, the lamp will light. K1 is normally energized which breaks contacts
making an open between pins1A 1A 11P1- 44 and 46. A low output fromNOR
Gate Q3 will cause Q16 to shut off and de-energize K1. Thiswill closethe
contacts of K1 and enable an Ext. Alarm. If power islost to the RT Unit, K1
will de-energize to compl ete the circuit for an Ext. alarm.

* Todetermineif the problemisinthe bite module or the
synthesizer, extend the bite module and with amultim-
eter chck 1A1A11-P48. If thereis5Vdc the synthesizer
isgood andthefaultliesinthebitemodule. If OVdcthen
the Synthesizer may need to be replaced. Before
replacing the Synthesizer check the BCD Codes from
the 1A1A9

4. With Test Switch 1A1S6 depressed, the Bite Meter will be placedin line
with output pin 1A1A11P1-47 of the Bite Module viatheTest Select Switch
1A1S5B. At the same time 1A1S5A will pass a +12 Vdc enable to the
ReferenceModulator 1A1A8A7 viaP1-14. If thereisamalfunction, thenthe
Reference Modulator will generatealow at 1A 1A8A7P1-12 that will prevent
the Bite Meter from moving into the green.

REV. 11/96
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SATCOM BITE PROCEDURE (cont.)

TEST  TEST
SELECT

POS #4

FROMT1
asT_< +12VDC

45 VAC

' TEST !
- 4
¥ ¥ |
1Ahllﬁ223 m # = : + 26.5 YDC
i

osc SUMMING ] EEE'F(':ERH‘E !

CIRCUIT ‘ : !

QUTRUT !

x2
+25 FROM 1z
ATFE.AT 14152 EXT .
1A188 | wWHEMI 5" s BLARM s
SYNTH | STANDEY - -
ESIZER | FPOS. #4  ~ . &2
* 556 .
GO=5WDC TEST -
S%[H = = R?E Bi1 05 WD SELECT sSe I‘TEST
" 7
1htasT = 1A1A11 BITE MODULE
REFEREMCE
MODULATOR -
MOTE : RELAY 15 NCR MaLLY EMERGIZED
WHEN DE-EMERGIZED THE COMTACTS WILL CLOSE
Notes:
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SATCOM BITE PROCEDURE (cont.)

BITE 5 - VCXO or
TCXO frequency

level

BITE 6 - VCXO
Oven

2-10

Chapter 2 BITE Test

Converts RF level to aDC level to drive the bite meter. If bite fails check
1A1A12M4 for -3Vdc+ 150mv, and then check 1A1A17P5 for 44.5 Mhz.

-3¥DC FROM TO
LEE BLANKING
AFC MODULE
SWEEF BYPASS VATAL7
4.5 MHZ
10 Tl
FREQ TEST
181822 (DC LEVELy  SELECT
VCXOTCXO 0.5VDC =F
FOS. #5

S& }— TEST

BITE #5 A22 VCXO/TCXO OUTPUT

Indicates that oven circuit is working.

A cold radio will causethisBITE to

fail. 1t should beworkingwithin 5-10 minutesafter turnon. If usingaTCXO,
Bite #6 will be wired to give a go regardless of temperature.

ey glily
141422 .
VCXOTCKO 05WDC 556

POS. #5

e |‘ TEST

BITE #6 A22 VCXO/TCXO OVEN

10
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SATCOM BITE PROCEDURE (cont.)

BITE 7 - 70Mhz 1. Conditions;

Modulator a. Test Select Switch 1A1S5 in position #7.
b. Test Switch 1A1S6 activated.

2. One half of 1A1S6 will connect +12 Vdc to the Bite module 1A1A11P1-
11andthe 1A1A11P1-27KEY MDOULATOR signal will then generatetwo
outputs:

a. BITEKEY tothe 70Mhz Modulator 1A1A10P1-2.

b. BITEKEY tothe Translator 1A1A6P1-10.

3. Bite#7 comparesthe 50K hz referencefrom the 1A1A8 against the 50K hz
RESET signal from the VCO ckt. If adifferenceis detected, then alow is
generated at 1A 1A 10P1-9 to the Bite Module to eventually drive the meter.

70Mhz to A
% BITE #7 A10 MODULATOR
£10 MODULATOR 11 BITE MODLLE TEST
o
YOO & TEST SELECT
Contral ’VW L_ o_(_OJ:
Chkt
: = L
A =
BITE heter
1AIM2
BITEKEY
50KHz
FROM Ag
AN/WSC-3A SATCOM 2-11
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SATCOM BITE PROCEDURE (cont.)

BITE 8 - A6
Translator

Notes:

2-12

Chapter 2 BITE Test

1. Conditions:

a. Test Select Switch 1A1S5 in position #8.
b. Test Switch 1A1S6 activated.

2. One haf of 1A1S6 will connect the bite meter to internal AGC loop to
monitor the level of the TX RF before the 1A1A1 Transmitter amplifiesit.

3. Another function of theinternal AGC loop and detector circuitistodisable
the 1A1A1 Transmitter Module if the TX Freqistoo low. Thisisdone by
driving TX ENABLE low.

A1R7 ]

141 A%

141 A23
SMhr
Oscillator

.
|
.
\
\
. !
\ !
. == T] |
1AAE ! !
TRANSLATOR . ., \
1A1AT 1
BITE !
!

BITE # 8 70Mhz MODULATOR
REV. 11/96
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SATCOM BITE PROCEDURE (cont.)

BITE 9 - A5 PSK

Logic Xmtr

Ckts

Transmitter

PSK Datato &10

1. Conditions:
a. Test Select Switch 1A1S5 in position #9.
b. Modulation Mode to PSK
c. Test Switch 1A1S6 activated.

2. Onehalf of 1A1S6 will pass+12Vdc to the 1A1A11 Bite Module which
invertstoalow. Thislow, BITEKEY Enable, generatespreamble dependant
on Data Rate selected.

3. Detected preambleis sent to the Bite Meter for visual indication.

4. 1t should be noted that preambleisaresult of TX CLOCK. TX CLOCK
is generated on the 1A1A5 but routed viathe 1A1A 19 Data Buffer through
the INT/EXT switch and back to the 1A1A5. Preamble is TX CLOCK
(Selected Datarate) divided by 4.

5. TX CLOCK is generated by 1Mhz from the 1A1A8 Synthesizer and
divided down through Data Select Gating Ckts

TEST
BITE #9 A5 PSK L

A5

DATA
SELECT ||

PREAMELE

Logic Transmitter |
TEST SELECT f|
Crell— |

DETECTED PREAMELE

EITE Meter
14102

&11 BITE

PRE AMELE .
KEY -~

{) 2400

=] 4300

300 9500

AN/WSC-3A SATCOM
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SATCOM BITE PROCEDURE (cont.)

BITE 10 -
TRANSMITTER

2-14

Chapter 2 BITE Test

1. With Test Select switchinposition#10, transmitter forward power canbe
checked.

2. With Test Switch 1A1S6 depressed, the Bite meter and +12 Vdc are
connected totheBitecircuit LA1A11. The+12Vdcisused to enable4800Hz
TX Clock on the 1A1A5 PSK Logic Transmitter Module. This TX Clock
signal is sent back to the A5 via1A1A19 Data Buffer whereit isdivided by
4throughthe Preamble Generator. This1200Hz clock isthensenttothe A1l
BITEModule. The1200hzisthen passedtothe Transmitter vialA1A11Q10
at 1A1A1P1-10. If the 1200Hz is not present then bites 16 and 17 will also
fail.

3. Whenthe Test Key 1A1S7 is activated, +12 Vdc is applied to
1A1A1P1-4 and keys the Transmitter.
a Normal RF outisat 1A1A1P2.
b. A sampled RF signal is used for the Bite function and sidetone
which is sent to the 1A1A15 AM Detector.

4. At pin 1A1A11A1-36, the sampled RF is sent to the Detector circuit
1A1A11Q17 and CR22. TheDetector will generateaDC level that will drive
the Bite meter.
a. Bite 10 will not work in FM. Make surereceiver isin
AM mode.
b. 1 Watt is needed to energize the CARRIER ON
indicator.
c. If the Transmitter overloadsor interna PA's are out of
ballanced, there will be no power out shown on the
Power meter and Bite #10 will fail.
d. The Clipper switch 1A1A1A10S2 when ON prevents
over-modulation.
5. Control circuitsinternd to the 1A1A 1 Transmitter module (LA1A1A10)
can cause bite 10 to fail.
A. VSWR Comparator - J4 (PN 03-04219-001), J3 (all other PN's)
B. Overpower protect- J3 (PN 03-04219-001), N/A (all other PN's)
C. Over Voltage detect- J1 (PN 03-04219-001), N/A (all other PN's)
D. Unbalanced power - J10,J11, J12 (all other PN's) { within 1V dc of each
other}

REV. 11/96
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Chapter 2 BITE Test

SATCOM BITE PROCEDURE (cont.)

TEST KEY
1
TOA1)8 OR
+2DC >_T Pi-¢ P2 oPF QT 1412421 TR
57 1A1A1 SWITCH
FROM THEMNABLE rias TRAMSMITTER
TATABPT-B Ap MODULATION
SIDETOME O 1ALAISS
&4 DETECTCR
Y MOTE: TOME MUST EE
1200Hz HEAR D M HANDSET DURIMG
BITE TEST
181419 1‘315‘?: a1-24 R B )
DATA TEST
BUFFER “MTR / TEST
Y — DETECTOR SEE;';CT -1
= | os Dot 2 ks @0 fr\}g » - t |T
ETHE e | CRzz | e
| 1
1
‘9 1A1A11 : |
g X CLOCK BITE MODULE . 1
B35 | 1
K& ! :
A4 20 1 =
| 1
BITE KEY ! —
EMNABLE O@I — . Tt H 200
Al a4 b= =Y =5
POS. #10
1Mhz FROM BITE #10 A1 TRANSMITTER
Notes:
AN/WSC-3A SATCOM 2-15

15

3/19/97, 1:44 PM



SATCOM BITE PROCEDURE (cont.)

BITE 11 - Key
Command

2-16

Chapter 2 BITE Test

1. Keying of the AN/WSC-3A (V) can be donein one of three (3) wayson
small cuttersinVinson bypassmode. Oneof twowaysonlargecutters. There
aretwo handsets and one local key switch.

2. XMIT entersthe converter module at 1A1A9P1-7 asa+ 5Vdclevel and
leaves at pin 1A1A9P1-8 as +12 Vdc when keyed.

*Check  1A1A9A1J4 for +12Vdc when keyed.

3. 1A2J2pins48and49 ontheback of thecaseareused asakeyinginterlock.
If external equipment is not being used, then these pins must be jumpered to
complete the path. On large cutters 210" and up the keyline will go to ater-
minal board.

4. On 1A1A20, pins P1-26 and P1-27 are hard wired together. 1f 1A1A20
isout of itsslot or the pins areinadvertently pushed in, theradiowill not key.
When in manual, the Preset Channel Assembly 1A1A20 is bypassed.

5. From 1A1A20P1-26, the keying signal feeds TB1 jacks 11 and 12.
The following circuits are then fed by TB1:

A. 1A1A21P1-9 - TR Switch -Used to control Transmit/
ReceiveRF paths to/from the Antenna system.

B. 1A1A1A10P1-4 - Transmitter module- Used to key
theTransmitter.

C. 1A1A15P1-12- AM Detector Module- Usedtodisable
the audio out of the AM Detector.

D. 1A1A18P1-1 - Front End- Used to disable Front End.

E. Bite Metering circuit.- Used to show that the keying
circuitisworkingupto TB1. If bite 11 passesthenthe
keylineisgood to TB1.

6. Remote PTT when activated will cause a low at the AFC Sweep pin
1A1A12P1-28 via Remote/Local Switch 1A1S3A. At this point, the AFC
Sweep will generate a XMIT NOT and XMIT signas and the paths are the
sameasLoca PTT.

7. Test Keying (momentary or on), when activated, will cause ahigh to be
felton AFC Sweep pin 1A1A12P1-4. Thishighisusedto generatethe XMIT
NOTTED within the AFC Sweep and is used for XMIT to the Converter
Module 1A1A9. All other functions at this point are the same as the Local
PTT.

REV. 11/96
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Chapter 2 BITE Test

SATCOM BITE PROCEDURE (cont.)

SATCOM KEYLINE

DT, KEYLIME i .
1A149
141412 CONVERTER
AFC SWEEP
BYPASS
Pi-7
LOC MIKE 7o ke w0 S 413
181M-E LA 1 7 e
. Sah ] l +124DC
1814+ R KEYED
REMOTE / ' 1844-Hh
PTT GROUND TOKEY M | e = HMIT 182 P4-Hh
12nT 1 ? e | l
I
1 1
N ' ! ' in2-an
1 ! : '
1
TEST KEY . T
TB=2 ! "o TEST l
+5/DC ' ' 1
& g7 v B 5 ' X
P e ' .
MO VLOCAL f REMOTE, KEYLIHE '- - -
L, TEST CONVERTER
SELECT [EXTERHAL
POS. #11 ug:?: J
PO
ELECT SWITCHaNT, _ _ _%elPts TB1 TE1 '
TRANSFER N
_— ol ada 0P -4 @ @ 54 =
AMITKEY - - ----=---- Sl MANLAL
aMalDl0 *AEPI2 [ s H "'q¢ TJH'Q
OUT DISABLE
RCWR PROTECT s Sl Ak
——————— Pi-26
R ;:ggg 1A2P1-T 1420249 SA-2000
| 81 (0 CHANHEL OF-82¢
_________ SWITCH Antenna Group
ASSEMBLY
Notes:
AN/WSC-3A SATCOM 2-17
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SATCOM BITE PROCEDURE (cont.)

BITE 12 - VSWR

2-18

Chapter 2 BITE Test

1. Conditions:
a. Mode switch 1A1S11 set to AM modulation
b. Test Select Switch 1A 1S5 set to pos. #12
c. Test Switch 1A1S6 depressed
d. Testkey 1A1S7 activated.

2. WithTestKey 1A1S7 activated, a+5Vdclevel isappliedtothe Converter
1A1A9P1-7. TheConverter will changethislevel to+12Vdc. The+12Vdc
isusedtokey the Transmitter vialA1A1A 10P1-4. Normal RF outputisseen
at 1A1A1P2. A Directional Coupler 1A1A1A8 within the Transmitter will
develop aDC level that represents the value of reflected power. Within the
protect circuitry TA1A1A10, the reflected power is compared with a preset
value. If thereflected power isgreater thanthe preset value, transmission will
be inhibited. Transmitted output values of less than 1 watt are not large
enoughto generate areflected signal that will be greater than the preset value.
Bite#12 will read good even with no antenna connected, if you forget to key
theradio. Thiscan happenif youforgetto returntolocal operaion. Thetest
key doesn’t work in remote.

3. TheProtectcircuitry 1A1A1A10will changeanormal VSWRvaluefrom
the comparator to one that will drive the Bite Meter into the green.

4. Theradioisprotected for aVSWR greater than 4:1 (will not key).

5. Tohelpisolateif theVSWR problemisinternal or external tothe 1A1A1
Transmitter Module, put thereceiver in FM mode, and turn the PWR control
fully CCW. Key thetransmitter and sowly increasethe PWR whilewatdhing
thecarrier indicator. |f thecarrier indicator lightsthen thetransmitter isgood
andthefaultliesinthe T/R Switchif used, thetransmissionlineor theantenna.
If the carrier light never lights then the fault probably liesin the transmitter
module. An unbalanced power condition in the Transmitter PA's could also
give the same indication.

REV. 11/96
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SATCOM BITE PROCEDURE (cont.)

ol
HADC ® TESTKEY
KEYED
o lalld MOP+-4 ot Fi2 Pi-7 — TBzz
a7 +
14149 RF QUT
CONVERTER 2
18141 MG
TRANSHMITTER
P2
A{0P{-20 A10P1-15
TEST TEST
! SELECT
. oM VSWR S x
1" ¥ #
' MODLILATION - -
POG. #12
MOTE: IF RADICOS M FM WITH 14143 WILL NOT CALISE BITE =
fAATAI 003 POWER TURNED DCWN # 12 TOFAILIF KEYLINE 15 =
PN: 03-03248-001 (L OW=GOOD) THIS BITE WILL PASS MISSING. THERE 'WLL EE MO
AIAIA10)4- REGUARDLESS OF AMTE MM, AMIT RF, FORYWARD OR
Pht 32510 001 (HIGH=GOOD) PROELEMS: REFLECTED FOR COMPARISON
Notes:
2-19
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SATCOM BITE PROCEDURE (cont.)

BITE 13 - 1.Conditions:
A17 Blanker a. Test Select Switch 1A1S5in position #13
Module b. Test Switch 1A1S6 activated.

2. Onehalf of LA1S6 will connect +12 Vdc to the Bite module 1A1A11P1-
8. The Bite module will then generate three outputs:

a. AGC disabletothe AM Detector 1A1A15P1-15.

b. Receiver Front End disableto 1A1A18A1P1-14.

c. BITE key to the Translator 1A1A6P1-10 to generate 70 Mhz.

3. The 70 Mhz from the Translator Bypass is fed through the 70 Mhz
Feedover network to the Receiver Front End 1A1A18P1. Thereceiver front
end merely passesit on to the Blanker 1A1A17P6.

4. TheBlanker processesthe 70 Mhz asanormal received input signal. The
70Mhzismixed wththeV CX0O(44.5 MHz) to producethe25.5 MHz 2nd I F.
This IF signal is amplified and then split between NB and WB. The signal
level at thesplitter isdetected and convertedintoaDC voltagetodrivetheBite
meter via1A1A17P1-2.

TO MHE INF

EXT. ODEd OUT
. 1A1A17 TEST
R R *® BLANKER TEST
FEEDOVER LOOP FRONT END s SELECT —'—T: N svDe
I f—ipe P& == o
1A1A6 \
70 s OV POS, #13 \
oo | TRANSLATOR Werwes . |
I
B 1A1522 1A1A11 : |
L VKO a1 BITE MODULE . .
I
1
! =
Fiaz CR11 : X =
(A1AlD FreleDTEREY . |
70Mhz Pl + t A ADC
MODULATOR =6 56
F\ .q A1P-14
R:ECIEI‘.II’ER DISABLE P-1
FRONT END
Fi-15
141415 AGC DISSBLE P14
aM
DETECTOR
220 REV. 11/96
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SATCOM BITE PROCEDURE (cont.)

BITE 14 -
Al16 Main IF

TOMH MJ

1. Conditions:
a. Test Select Switch 1A1S5 in position #14.
b. Test Switch 1A1S6 activated.

2. One half of 1A1S6 will connect +12 Vdc to the Bite module 1A1A11P1-
8. The Bite module will then generate three outputs:

a. AGC disabletothe AM Detector 1A1A15P1-15.

b. Receiver Front End disableto 1A1A18A1P1-14.

c. Bitekey tothe 70Mhz Modulator 1A1A10P1-2 to generate 70 Mhz.

3. The 70 Mhz from the 70Mhz Modulator is then sent to the Translator
whereit is fed through the 70 Mhz Feedover network to the Receiver Front
End 1A1A18P1. The receiver front end merely passesit on to the Blanker
1A1A17P6.

4. The Blanker processes the 70 Mhz as anormal received input signal. 1t
will then passit on to the Main IF.

5. WithintheMain IF, bite 14 is detected before an impedance network that
splitsthe 25.5 MHz between AM, FM and DATA. Thiscircuitwill generate
aDC level that represents the level of the 25.5 Mhz and is used to drive the
Bite Meter via 1A1A16P1-8.

EXT. MODENOUT
X - wlp 1A1A18 re
RCVYR "= 181A17
iy BLANKER 1A1A16
FEEDOVER LOOP FRONT EMHD ) MAIN IE AMP 9 LsuDe
F= P2
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RECEIVER \ '
FRONT END ! !
I \ L
: )
1
1A1A15 AGC DISABLE erte pg | POS-#14 ;
Al Pi-15 Q5 > a SE;T :+12"JDC
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SATCOM BITE PROCEDURE (cont.)

BITE 15 - AM 1. Conditions:
Detector a. Squelch Switch 1A1S12 set to disable.

b. Test Select 1A1S5 to position #15.
c. Test Switch 1A1S6 depressed.

2. One half of 1A1S6 will apply +12 Vdc to Bite module 1A1A11P1-7
which will generate an AGC Disable signa to the Receiver Front End
1A1A18A1P1-14. This attenuates the 70 MHz 1st |F by 20dB.

3. Internal noise of the radio is passed from the 25.5 MHz 2nd |F mixer in
the 1A1A17 Blanker. The 2nd IF passesthrough the 1A1A16 Main IF, and
onto 1A1A15 AM Detector as would normal received RF.

4. Within the AM Detector a Bite Detector will detect the audio noise and
generateaDClevel that isrepresentativeof theaudio noiselevel whichdrives
the Bite meter.

5. Testpoint J1 is the output of the audio amplifier after the Detector.
TestPoint J2 isthe input to NB audio filter.

I Jz
W W TEST TEST
1A1A15 1
Ak SELECT 'y A54DC
141416 ¥ DETECTOR F+s [ —a 1
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[ . .
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I
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222 REV. 11/96

Chapter 2 BITE Test 22 3/19/97, 1:46 PM



SATCOM BITE PROCEDURE (cont.)

Notes:

AN/WSC-3A SATCOM 2-23
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SATCOM BITE PROCEDURE (cont.)

BITE 16 - FM
Detector

2-24

Chapter 2 BITE Test

1. Conditions:
a. Squelch Switch 1A1S12 disabled.
b. Modulation Switch 1A1S11 set to FM.
C. Test Select Switch 1A1S5 set to position #16.
d. Test Switch 1A1S6 depressed.

2. One half of 1A1S6 will supply +12 Vdc to the Bite module
1A1A11P1-6. The +12 Vdc will generate the following conditions:
a. Bite Preamble Enable to the PSK Logic Transmitter 1A1A5P1-28.
b. Activate the 1200 hz gate 1A1A11Q10.
c¢. Oscillator Switch enable to the Modulator 1A1A10P1-2.
d. A disabletothe Receiver Front End 1A1A18A1P1-14. This
prevents received RF from interfering with the Bite test.

3. With Test Switch 1A1S6 depressed, the Bite meter and +12 Vdc are
connected tothe Bitecircuit 1A1A11. The+12Vdcisusedto enable 4800Hz
TX Clock on the 1A1A5 PSK Logic Transmitter Module. This TX Clock
signal is sent back to the A5 via1A1A19 Data Buffer whereit isdivided by
4 through the Preamble Generator. This resultant1200Hz clock isthen sent
to the 1A1A11 BITE Module and passes thru gate 1A1A11Q10 to the
Trandator to modulate the 70 Mhz.

4. 70 Mhz passes through the 70 Mhz Feedover network to the 1A1A18
Receiver Front End.
a. The 70 Mhz is not processed by the receiver front end. It
merely passes through it.

5. Fromthepointwherethesignal leavestheReceiver Front End 1A 1A 18P2
the rest of the modules treat it as though it were normal received RF. The
signal passes through 1A1A17 Blanker, 1A1A16 Main IF, 1A1A14 FM
Detector, and 1A1A15 AM Detector.

6. When it arrives a the AM Detector the FM Detector has already
demodulatedit. Theaudioisrectified by aBitecircuitwithinthe AM Detector
to generate aDC level that will drive the Bite meter. A tone should also be
heard in the Handset.

REV. 11/96
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Chapter 2 BITE Test

SATCOM BITE PROCEDURE (cont.)

233
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SATCOM BITE PROCEDURE (cont.)

BITE 17 - Receiver 1. Conditions:

Front End a Comm Mode switch 1A1S13 set to LOS.
b. Squelch Switch 1A1S12 set to disable.
¢. Modulation Switch 1A1S11 set to AM.
d. Test Select Switch 1A1S5 set to position #17
e. Test Switch 1A1S6 activated.

2. One half of Test Switch 1A1S6 will apply +12 Vdc to Bite module
1A1A11P1AS,
a. The+12 Vdc will be inverted and used to generate the 1200 Hz
asafunction of the PSK Logic Transmitter and the TX CLOCK
b. The+12Vdcisalso usedtoturnonthegatecircuit to passthe 1200Hz.
within the Bite module.

3. Thel200hzwill leavethePSK Logic Transmitter to berouted by thegate
generator to the TR Switch 1A1A21P1-15.

4. A white noise gate within the TR Switch will generate white noise
Amplitude Modulated at an audio rate of 1200 hz.

5. Noisefromthe TR Switch 1A1A21J3isfed into the Receiver Front End
1A1A18A3P1 vialA1FL1.

6. The 1A1A18 Receiver Front End, 1A1A17 Blanker, 1A1A16 Main IF,
and 1A1A15 AM Detector will process the noise as areceived signal.

7. The AM Detector will demodulate the 1200 hz tone to be used as a
received audio signal and also send it to 1A1A11 Bite module .

8. TheBite module 1A1A11P1-25 will rectify the 1200 hz and generate a
DC reference at 1A1A11P1-26 to drive the Bite meter.

9. A tone should also be heard in the Handset.
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SATCOM BITE PROCEDURE (cont.)
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SATCOM BITE PROCEDURE (cont.)

BITE 18 - DATA IF

2-28

Chapter 2 BITE Test

1. Conditions:
a. Comm Mode switch 1A1S13 set to SATCOM.
b. Test Select Switch 1A 1S5 set to position #18.
c. Test Switch 1A1S6 activated.

2. One half of Test Switch 1A1S6 will apply +12 Vdc to Bite module
1A1A11P1-8.
a. The+12 Vdc will beinverted and used to generate the BITE KEY
enable to generate 70Mhz from the 70Mhz Modulator.
b. The+12Vdc will beinverted and used to generate the BITE
DISABLE in the Receiver Front End to isolate RX signals coming in.
c. The+12Vdc will beinverted and used to generate theAGC BITE
DISABLE inthe DatalF.

3. 70Mhzisgenerated in the 1A1A10 and passed to the 1A1A6 Translator.
The Tranglator will then pass the 70Mhz over the Feedover loop into the
Receiver Front End. The Receiver Front End amplifies and then sends the
70Mhz to the Blanker 1A1A17. The Blanker mixes 44.5Mhz from the
1A1A22 VCXO to form the 2nd IF 25.5Mhz. This second IF is then
Amplified and routed to the 1A1A16 Main IF Amplifier.

4. ThelA1A16 MainIF Amplifier alsoamplifiesthe 25.5Mhz and routesthis
second IFtothe Datal F 1A1A13. The DatalFtakesthe 5SMhz referencefrom
the Synthesizer 1A1A8 and multiplies by 5 times to produce a 25Mhz LO
signal. ThisLO mixeswith the 25.5Mhz to produce the 500K hz 3rd | F.

5. Bite 18 detects this 500K hz signal after itisamplified. Theresultant DC
Voltage is then sent to the Bite Meter. It should be noted that AGC is
interactive with this module and affects normal operation of this Module.
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SATCOM BITE PROCEDURE (cont.)
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SATCOM BITE PROCEDURE (cont.)

BITE 19 - AFC
Sweep

1A1A12
AFC SWEEP
Pi-42

2-30

Chapter 2 BITE Test

1. Conditions:

a  Comm Mode Switch 1A1S13 to SATCOM.
b. Test Select 1A1S5 to position #19.
c. Test Switch 1A1S6 Activated.

2. Onehalf Test Switch will connect the sweep signal to the Bite Meter via

the 1A1A11 Bite Module.

3. The Sweep voltage is aramp voltage between -2Vdc and -4Vdc. This
voltage is what drives the VCXO 1A1A22 to provide 44.5Mhz. As the
voltage changes the frequency changes. This is to compensate for the
Transmitting and Receiving Radio frequency discrepancies.

30

BITE MODULE
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SATCOM BITE PROCEDURE (cont.)
NOTES:
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SATCOM BITE PROCEDURE (cont.)

Bite 20 -
PSK Detector

2-32

Chapter 2 BITE Test

1. Conditions:
a. Comm Mode Switch 1A1S13 to SATCOM.
b. Test Select 1A1S5 to position #20.
c. Selected PSK Data Rate
d. Test Switch 1A1S6 Activated.

2. +12Vdcisappliedto 1A1A11P1-10 and:

a. Inverted to alow to generate Key Preamble 1A1A11P1-34 to
1A1A5P1-28 to generate preamble on the 1A1A5.

b. GeneratesFront End Disablefrom 1A1A11P1-15t0 1A1A5P1-14to
isolate any Received RF.

c. Generates Key Modulator from 1A1A11P1-27 to 1A1A10P1-2 and
1A1A6P1-10to create 70Mhz and pass it over the Feedover Loop.

d. Invertsto alow to generate Bite Enable from 1A1A11P1-20 to
1A1A10P1-16.

e. Generates Bite Datafrom 1A1A11P129 to 1A1A10P1-6

3. TheBitetestgeneratesTest DatainthelA1A5and sendsittothe 1A1A10
where it modulates the 70Mhz 1st IF. This IF is then sent out through the
Feedover Loop where it is passed through the 1A 1A 18 Receiver Front End
to the 1A1A17 Blanker. The Blanker and the 1A1A22 VCXO mix with the
Receive IF to create 25.5Mhz 2nd IF . This 2nd IF is then routed to the
1A1A161FAmplifier whichamplifies androutesthel Fsignal tothe 1A1A13
DatalF. The Datal|F takes5Mhz from the LA1A23 and multipliesit times
5 toproducethe3rd LO of 25Mhz. This25Mhz LO and 25.5Mhz 2nd IF mix
onthe1A1A13 Datal|Fto form the 500Khz 3rd IF. This500Khz DatalFis
sent to the PSK Detector to demodulate the encoded data from the IF.

4. The Carrier Acquired signa from 1A1A12P1-32 iswhat drivesthe Bite
Meter. Thissignal isaresult of good received data detected in the 1A1A7
PSK Detector.
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SATCOM BITE PROCEDURE (cont.)
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SATCOM BITE PROCEDURE (cont.)

Bite 21 -
PSK Logic
Receiver

2-34

Chapter 2 BITE Test

1. Conditions:
a  Comm Mode Switch 1A1S13 to SATCOM.
b. Test Select 1A1S5 to position #21.
c. Selected PSK Data Rate
d. Test Switch 1A1S6 Activated.

2. +12Vdcisappliedto 1A1A11P1-10 and:

a. Inverted to alow to generate Key Preamble 1A1A11P1-34 to
1A1A5P1-28 to generate preamble on the 1A1A5.

b. GeneratesFront End Disablefrom 1A1A11P1-15t0 1A1A5P1-14t0
isolate any Received RF.

c. Generates Key Modulator from 1A1A11P1-27 to 1A1A10P1-2 and
1A1A6P1-10to create 70Mhz and passit over the Feedover Loop.

d. Invertsto alow to generate Bite Enable from 1A1A11P1-20 to
1A1A10P1-16.

e. Generates Bite Datafrom 1A1A11P129 to 1A1A10P1-6

3. TheBitetestgeneratesTest Datainthe 1A1A5and sendsittothe1A1A 10
where it modulates the 70Mhz 1st IF. This IF is then sent out through the
Feedover Loop where it is passed through the 1A 1A 18 Receiver Front End
tothe 1A1A17 Blanker. TheBlanker and the 1A1A22 VCXO mix with the
Receive IF to create 25.5Mhz 2nd IF . This 2nd IF is then routed to the
1A1A16IFAmplifier whichamplifies androutesthel Fsignal tothe 1A1A13
DatalF. The Data|F takes5Mhz from the LA1A23 and multipliesit times
5 toproducethe3rd LO of 25Mhz. This25Mhz LO and 25.5Mhz 2nd IF mix
onthe1A1A13 Data|Fto form the 500Khz 3rd IF. This500Khz DatalFis
sent to the PSK Detector to demodulate the encoded data from the IF. The
PSK Clock Data and the 1&D PSK Data signals are extracted from the
encoded data and then sent to the 1A1A3 PSK Logic Receiver.

4. The 1A1A3PSK Logic Receiver routesthe original datato the 1A1A19
Data Buffer. The Data Buffer sends sampled Data to the 1A1A11 Bite
Module detector circuits. The resulting DC voltage is what drives the Bite
Meter.
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SATCOM BITE PROCEDURE (cont.)
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SATCOM BITE PROCEDURE (cont.)

Bite 22 -
PSK Logic
Receiver

2-36

Chapter 2 BITE Test

1. Conditions:
a  Comm Mode Switch 1A1S13 to SATCOM.
b. Test Select 1A1S5 to position #22.
c. Modulation Switch to FSK
d. Test Switch 1A1S6 Activated.

2. +12Vdcisapplied to 1A1A11P1-10 and:

a Inverted to alow to generate Key Preamble 1A1A11P1-34 to
1A1A5P1-28 to generate preamble on the 1A1A5.

b. GeneratesFront End Disablefrom 1A1A11P1-15t0 1A1A5P1-14to
isolate any Received RF.

c. Generates Key Modulator from 1A1A11P1-27 to 1A1A10P1-2 and
1A1A6P1-10to create 70Mhz and pass it over the Feedover Loop.

d. Invertsto alow to generate Bite Enable from 1A1A11P1-20 to
1A1A10P1-16.

e. Generates Bite Datafrom 1A1A11P129 to 1A1A10P1-6

3. TheBitetestgeneratesTest DatainthelA1A5and sendsittothe 1A1A10
where it modulates the 70Mhz 1st IF. This IF is then sent out through the
Feedover Loop where it is passed through the 1A 1A 18 Receiver Front End
tothe 1A1A 17 Blanker. The Blanker and the 1A1A22 VCXO mix with the
Receive IF to create 25.5Mhz 2nd IF . This 2nd IF is then routed to the
1A1A161FAmplifier whichamplifies androutesthel Fsignal tothe 1A1A13
DatalF. The DatalF takes5Mhz from the 1A1A23 and multipliesit times
5 toproducethe3rd LO of 25Mhz. This25Mhz LO and 25.5Mhz 2nd IF mix
onthe1A1A13 DatalFto form the 500Khz 3rd IF. This500Khz DatalFis
sent to the 1A1A4 FSK Detector. The FSK Detector recovers the original
Data.

4. ThelA1A4FSK Logic Receiver routesthe original datato the 1A1A19
Data Buffer. The Data Buffer sends sampled Data to the 1A1A11 Bite
Module detector circuits. The resulting DC voltage is what drives the Bite
Meter.
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SATCOM BITE PROCEDURE (cont.)
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SATCOM BITE PROCEDURE (cont.)

Bite 24 -
Data Buffer
(Low Level)

2-38

Chapter 2 BITE Test

1. Conditions:
a  Comm Mode Switch 1A1S13 to SATCOM.
b. Test Select 1A1S5 to position #24.
¢. Modulation Switch to FSK
d. Test Switch 1A1S6 Activated.

2. +12Vdcisapplied to 1A1A11P1-10 and:

a. Inverted to alow to generate Key Preamble 1A1A11P1-34 to
1A1A5P1-28 to generate preamble on the 1A1A5.

b. GeneratesFront End Disablefrom 1A1A11P1-15t0 1A1A5P1-14to
isolate any Received RF.

c. Generates Key Modulator from 1A1A11P1-27 to 1A1A10P1-2 and
1A1A6P1-10to create 70Mhz and pass it over the Feedover Loop.

d. Invertsto alow to generate Bite Enable from 1A1A11P1-20 to
1A1A10P1-16.

e. Generates Bite Datafrom 1A1A11P129 to 1A1A10P1-6

3. TheBitetestgeneratesTest DatainthelA1A5and sendsittothe 1A1A10
where it modulates the 70Mhz 1st IF. This IF is then sent out through the
Feedover Loop where it is passed through the 1A 1A 18 Receiver Front End
tothe 1A1A17 Blanker. TheBlanker and the 1A1A22 VCXO mix with the
Receive IF to create 25.5Mhz 2nd IF . This 2nd IF is then routed to the
1A1A161FAmplifier whichamplifies androutesthel Fsignal tothe 1A1A13
DatalF. The DatalF takes5Mhz from the 1A1A23 and multipliesit times
5 toproducethe3rd LO of 25Mhz. This25Mhz LO and 25.5Mhz 2nd IF mix
onthe 1A1A13 DatalF to form the 500Khz 3rd IF. This500Khz DatalFis
senttothe1A1A4FSK Detector. The FSK Detector recoverstheoriginal data
fromthe 500K hz | F and then sendsthedatato the 1A1A 19 Data Buffer where
it is routed off to either High Level or Low Level data paths to Base Band
Equipment.

4. The Datais detected on the 1A1A19 Data buffer and the resulting DC
voltageis sent to the Bite Meter for visual indication.

5. The Coast Guard only uses Low Levd data paths to Base Band equip-
ment. The Coast Guard a so doesnt usethe FSK modeof Dataasitisonly 75
Baud.
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SATCOM BITE PROCEDURE (cont.)
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1A1A9 Converter BCD codes

Notes:

2-40 REV. 11/96
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Tuning Voltages

Operating *  Set FREQ SELECT switch to MAN
Frequency vs.
Tuning Voltage *  Select the listed frequencies manually

*  COMM MODE switch must beset to LOSto read the voltagesor theradio

must be keyed if in the SATCOM position

FREQUENCY(Mhz) 1A1A18A1-J1(Vdc) 1A1A18A1-J3(Vdc)
225 1.38+/- 0.04 1.39 +/- 0.07
230 1.61+-0.04 1.68 +/- 0.07
240 212 +/- 0.04 2.23+/- 0.07
250 2.78 +/- 0.04 2.81+4/-0.10
260 3.48 +/- 0.08 3.43+4/-0.12
270 4.28 +/- 0.08 428 +/- 0.17
280 524 +/- 0.12 524 +/- 0.20
290 6.36 +/- 0.12 6.71+/- 0.20
299 7.48 +/- 0.12 -

300 7.56 +/- 0.15 7.91+4/-0.20

310 9.045 +/- 0.30 9.17 +/- 0.27

320 10.66 +/- 0.30 10.97 +/- 0.30
330 12.55+/- 0.30 13.11+-0.30
340 14.68 +/- 0.40 15.20 +/- 0.40
350 17.01 +/- 0.60 17.32 +/- 0.42
360 19.71 +/- 0.60 19.90 +/- 0.45
370 22.81 +/- 0.60 23.97 +/- 0.47
380 26.32 +/- 0.60 27.60+/- 0.50
390 30.24 +/- 0.60 31.50 +/- 0.50
399 34.29 +/- 0.60 35.06 +/- 0.50

AN/WSC-3A SATCOM 2-41
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